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INTRODUCTION:  Various  causes  inﬂuence  the  etiology  of  tarsal  tunnel  syndrome  including  systemic
diseases  with  progressive  neuropathy,  such  as diabetes.
PRESENTATION  OF  CASE:  We  describe  a  52-year-old  male  patient  with  complaints  of numbness,  burning
sensation  and pain  in  both  feet.  The  laboratory  results  showed  that  the  patient  had uncontrolled  diabetes,
and  the EMG  showed  distal  symmetrical  sensory-motor  neuropathy  and  nerve  entrapment  at  the  right.
Ultrasonography  and  MRI  showed  the  cyst  in  relation  to medial  plantar  nerve,  and  edema-  moderate
atrophy  were  observed  at the  distal  muscles  of the  foot.
DISCUSSION:  Foot  neuropathy  in  diabetic  patients  is a complex  process.  So, in planning  the initial  treat-
ment,  medical  or surgical  therapy  is  selected  based  on  the location  and  type  of the  pathology.  Footagnetic resonance
uperﬁcial ultrasound
deformities  can  be  corrected  with  resting,  anti-inﬂammatory  treatment,  appropriate  shoes,  orthesis  and
socks, and  if  required,  ankle  stabilization  can  be attempted.  If the  patient  is  still  unresponsive,  surgical
treatment  may  be applied.
CONCLUSION:  It is  essential  to investigate  more  localized  reasons  like tarsal  tunnel  syndrome  that  may
mimic  diabetic  neuropathy,  should  be  treated  primarily.
©  2015  The  Authors.  Published  by Elsevier  Ltd.  on behalf  of  Surgical  Associates  Ltd.  This  is  an  open
he  CCaccess  article  under  t
. Introduction
The tarsal tunnel is a ﬁbroosseous structure of the foot posi-
ioned posteromedially, extending from the medial malleolus
oward the navicular bone. It encloses the posterior tibial tendon,
exor hallucis longus tendon and ﬂexor digitorum longus tendon,
long with the posterior tibial artery, veins, nerves and branches
1].
Tarsal tunnel syndrome is an entrapment neuropathic syn-
rome that develops upon compression of the posterior tibial nerve
r its branches (medial and lateral plantar nerves) by the ﬂexor
etinaculum. Systemic disease progression with neuropathy such
s diabetes should be considered during differential diagnosis.
lucidating the etiology is the ﬁrst step in treatment. We  report
 case with tarsal tunnel syndrome masked by painful diabetic
olyneuropathy in an effort to raise awareness of this syndrome
nd describe to diagnostic approach to the patient.
∗ Corresponding author at: Medipol University, Faculty of Medicine, Depart-
ent of Radiology, Medipol Mega Hastaneler Kompleksi, Radyoloji Bölümü,
EM Avrupa Otoyolu Göztepe c¸ ıkıs¸ ı No: 1 Bag˘cılar, 34214 I˙stanbul, Turkey.
ax:  +90 212 4607050.
E-mail addresses: tug ormeci@yahoo.co.uk (T. Ormeci),
mahirogullari@medipol.edu.tr (M.  Mahirogulları), ﬁkretaysal@yahoo.com
F. Aysal).
ttp://dx.doi.org/10.1016/j.ijscr.2015.08.033
210-2612/© 2015 The Authors. Published by Elsevier Ltd. on behalf of Surgical Assoc
reativecommons.org/licenses/by-nc-nd/4.0/). BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).
2. Presentation of case
A 52-year-old male patient was admitted with complaints of
numbness, burning sensation and pain in both feet (but predom-
inantly in the right foot). These complaints were present for the
preceding 5 months but increased within the last 1 month. He
had been using oral antidiabetics due to type 2 diabetes. He suf-
fered from the pain in his right foot increased upon walking, which
intensiﬁed through the ﬁrst toe and medial foot.
On neurological examination, bilateral hypoactive Achilles
reﬂexes, hypoesthesia and hypoalgesia were present on both feet,
more prominent on right foot. Tinel test was positive in right ankle.
No weakness was detected.
The laboratory results were as follows: fasting plasma glucose
243 mg/dl, hemoglobin A1c 9.2%, spot urine creatinine 299 mg/dl
and microalbumin 232 mg/dl. The laboratory results showed that
the patient had uncontrolled diabetes, and his complaints were
considered to be related to this ﬁnding. His paraesthetic complaints
improved after insulin treatment for diabetes; however, his pain
remained.
Nerve conduction studies revealed low compound muscle
action potential (CMAP) amplitude in right tibialis nerve, non-
detectable sensory nerve action potential (SNAP) of medial plantar
nerve and chronic neurogenic changes on needle EMG  (long term,
polyphasic, high-amplitude motor unit potentials with decreased
recruitment) of right abductor hallucis (AH) and abductor digiti quinti
iates Ltd. This is an open access article under the CC BY-NC-ND license (http://
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Fig. 1. Nerve conduction studies of bilateral posterior tibial nerves. Med. Malleo: medial m
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occupying lesions including tumors, ganglion, varicose vascularig. 2. Well circumscribed, anechoic cystic lesion (asterisk) adjacent to the posterior
ibial artery and vein (arrows) in the medial foot.
ADQ) muscles. These ﬁndings suggested an entrapment of the
osterior tibial nerve at tarsal tunnel level (Fig. 1). A mild sensory-
otor polyneuropathy was also suspected, because of slowing in
otor nerve velocity of examined nerves and a slight decrease in
oth sural nerves’ SNAP amplitudes. This was thought to be dia-
etes related. In addition, results compatible with bilateral carpal
unnel syndrome were found.Superﬁcial US imaging showed a homogenous cystic lesion sized
5 × 10 mm located medially to the medial plantar artery and vein
Fig. 2).alleol, Pop. Fossa: popliteal fossa, ADQ: abductor digiti quinti, AH: abductor hallucis.
MRI  of the foot and ankle revealed a homogenous, T1 hypo-
, T2 hyperintense ganglion cyst located at the medial calcaneus,
showing peripheral contrast uptake. The localization of the cyst in
relation to the ﬂexor hallucis longus tendon, posterior tibial artery
and medial plantar nerve was assessed (Fig. 3). Edema and mod-
erate atrophy were observed at the abductor hallucis and ﬂexor
hallucis brevis muscles (Fig. 4).
Tarsal tunnel syndrome in relation with mild sensory-motor
polyneuropathy of diabetic origin was  diagnosed based on clinical
symptoms, electrophysiological ﬁndings and imaging of a ganglion
cyst at the tarsal tunnel level on US and MRI.
The patient was  referred to the department of surgery with the
diagnosis of tarsal tunnel syndrome. However, the patient refused
surgery and regularly used his anti-diabetes medication during the
following four months, electrophysiological ﬁndings worsened at
control investigation.
3. Discussion
Tarsal tunnel syndrome develops from compression of the
posterior tibial nerve and its branches within the tarsal tunnel.
Compression may  occur due to traumatic causes such as fracture,
surgery or scar tissue [2], but it may  also be associated with space-structures and abnormal muscle tissue (accessory ﬂexor digitorum
longus muscle or hypertrophic adductor hallucis) [3]. In addition,
it may  develop in the foot in relation to deformities such as val-
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Fig. 3. (a) Axial T1 turbo spin echo (TSE), (b) axial short tau inversion recovery (STIR) TSE, (c) axial post contrast T1 spectral presaturation with inversion recovery (SPIR)
demonstrate T1 hypointense, T2 hyperintense and peripherally contrasted cystic lesion (ganglion cyst) (star) with closed relations in the ﬂexor retinaculum (small arrow),
medial plantar nerve (black arrow), ﬂexor hallucis longus tendon (arrow head) and posterior tibial artery–vein (large arrow) positioned medially on the calcaneus (C) in the
tarsal  tunnel localization.
F erate
a istal fo
g
d
r
p
i
e
o
w
t
ﬁ
ﬁ
r
d
E
l
a
t
t
b
s
o
H
t
h
m
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rrow) and ﬂexor hallucis brevis (large arrows) muscles at the plantar side of the d
us/ varus deformity, pes planus and tarsal coalition [4]. Systemic
iseases such as diabetes, rheumatoid arthritis and peripheral arte-
ial disease may  also cause tarsal tunnel syndrome [5]. Despite all
ossible causes, the exact cause of the disease is sometimes unclear.
The symptoms depend on which branch of the posterior tib-
al nerve is involved and the location of the involvement. Physical
xamination generally shows loss of sensation at the plantar face
f the foot and positive Tinel’s ﬁndings. Patients suffer from pain
ith a burning sensation at the toes and plantar region. The condi-
ion may  be accompanied by paraesthesia and dysesthesia, and the
ndings increase with activity. Motor function impairment is a late
nding that is generally unnoticeable, and weakness may  develop
arely at the toe ﬂexors. In addition to the clinical manifestations,
ecreased conduction rate in the posterior tibial nerve as seen on
MG  conﬁrms the diagnosis.
US examinations can show space-occupying solid or cystic
esions; however, it is difﬁcult to assess muscle innervations in the
bsence of atrophy.
MRI  examinations are extremely useful in assessing the tarsal
unnel, deﬁning the etiology of the syndrome and determining
he differential diagnosis. Flexor hallucis longus tenosynovitis may
ecome the cause of nerve compression in severe conditions. In
ome cases, ankle ganglions cause these symptoms. In the majority
f cases, the nerve cannot be visualized completely along its trace.
owever, the nerve volume, signal alterations and distortions inhe nerve trace should be considered [6]. These evaluations can
elp eliminate the above-mentioned etiologic causes. Some cases
ay  present with a mild signal alteration in the abductor hallucis
nd ﬂexor hallucis brevis muscles innerved by the medial plan- volume loss in a and hyperintensity in b are seen in the abductor hallucis (small
ot. The ﬁndings are compatible with muscle atrophy. (MT  1): ﬁrst metatarsal.
tar nerve, and advanced cases may  develop atrophy. As in the case
presented here, atrophy generally affects distal muscles.
Systemic disease progression with neuropathy should be
considered during differential diagnosis. Diabetic neuropathy is
diagnosed in diabetic patients with complaints and ﬁndings of
peripheral nerve dysfunction in the absence of other causative
conditions [7]. The most common symptoms of polyneuropathy
in diabetic patients are tingling, coldness, pain and paraesthesia
in the legs, particularly notable at distal sites. Examination shows
stocking-glove sensory loss. Moderate atrophy and paresis may  be
encountered at the intrinsic muscles of the foot [8].
Carpal tunnel syndrome, another entrapment neuropathy, is
encountered in the diabetic population at higher rate than that in
the general population. Watanabe et al. reported that tibial nerve in
tarsal tunnel and median nerve in carpal tunnel increase in terms
of cross sectional area in diabetic patients [9]. Those results were
compatible with systemic effects of diabetes and our patient also
had carpal tunnel syndrome accompanying tarsal tunnel syndrome.
Whether the entrapment neuropathies that develop in dia-
betic patients are directly associated with diabetes is controversial
[10,11]. Foot neuropathy in diabetic patients is a complex process.
So, in planning the initial treatment, medical or surgical therapy
is selected based on the location and type of the pathology. Foot
deformities can be corrected with resting, anti-inﬂammatory treat-
ment, appropriate shoes, orthesis and socks, and if required, ankle
stabilization can be attempted. Physical therapy modalities might
be preferred in suitable cases. Tricyclic antidepressant medications
and antiepileptic agents such as gabapentin and pregabalin may  be
useful. Lidocain and cortisone can be injected locally to the nerve
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race. If the patient is still unresponsive, surgical treatment may  be
pplied [1].
. Conclusion
Successful treatment of the initial condition of neuropathic foot
ain in diabetic patients involves elimination of the causes of neu-
opathic pain, particularly tarsal tunnel syndrome. Pathologies that
ay  mimic  diabetic neuropathy should be treated primarily.
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